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Abstract 
The first step in the educational development strategy is to asses the economic dimension of several impacts of climate change. 
The effects of climate changes on physical, biological and socio-economic systems in vulnerable areas environments where 
warming impacts on physical and ecosystems in such a way that the survival of entire socio-economic systems, may shortly be 
brought into question. The paper objective has been set up to develop quantified scenarios that assess the environmental and 
socio-economic evolution under evolving climate conditions in order to give policy makers the necessary tools to plan a 
sustainable future for all regions. 
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1. Introduction 
Environmental education is the key to providing people with the knowledge, awareness, attitudes and values that 
will assist them in this task. 
The first step in the educational development strategy is to asses the economic dimension of several impacts of 
climate change. The observed increase in average air temperature, particularly in recent decades, is one of the 
clearest signals of global climate change. In addition, temperature increase might damage economic sectors such as 
forestry, agriculture, tourism and the insurance industry. Some sectors, for example forestry or tourism, may profit 
temporarily from improving environmental conditions, depending on their location. 
Climate change has the ability to trigger highly non-linear chain reactions that may endanger fragile systems' 
equilibrium such as mountainous environments.  Among these threats natural disasters are of uttermost socio-
economic importance.  
    Extreme events in the tails of these distributions disrupt normal socioeconomic patterns and activities, causing 
injury, loss of life and activity, and damage to infrastructure. In mountain environments most damage caused by rain 
storms is due to triggered processes, mainly slope failure, mass wastage and flooding (Swiss Re, 2000). These 
processes are also responsible for a significant fraction or nearly all of the erosion in mountain regions, causing soil 
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loss and driving landscape evolution (Milliman and Syvitski, 1992). Thus, extreme weather events are an essential 
component of climate. 
The development of education on environment and climate change impact area need to be focuses on few major 
research areas: 
- set up to develop quantified scenarios that assess the environmental and socio-economic evolution under evolving 
climate conditions in order to give policy makers the necessary tools to plan a sustainable future for these regions, 
- the use of micro-econometric valuation tools to asses the economic costs of climate related biodiversity losses, 
- develop charters and indexes of sustainability for these environments. 
Habitat alteration, in the form of land-use development, is a leading cause of biodiversity loss in Romania. Also, 
agricultural exploitation of land is continuing to reduce plant biodiversity in many parts of Romania in special 
because the many lands are abandoned after earlier farming activity. But, such land use is a socio-economically 
practical alternative to the actual intensive exploitation. 
From this point of view the strategy focuses on few major research areas: 
 - Education development for analyze of different mechanisms (biotic, abiotic, socio-economic)-ecological analyze. 
- A land-use system approach, in which we analyze different systems from both an ecological and socio-economic 
point of view. 
In this context we can say that eenvironmental education is not just a priority for school children, it must be a 
lifetime commitment for all of us. 
Some excellent environmental education work has been undertaken by a number of people and organisations in 
recent years. However, there is a clear need for a strategic approach to environmental education that clarifies 
priorities, sets directions for future activities and makes effective use of the resources allocated to these activities. 
2. Methods 
Partnerships need to be developed between all sectors involved in environmental education. All sectors have a role 
to play in the provision of environmental education and the implementation of the national strategy. Working 
together will ultimately lead to better use of limited resources, better coordination and greater appreciation of the 
role of environmental education in sustaining the environment. 
The objectives of the strategy for educational development in environment area and climate change impact are: 
- Increasing of the RTD capacities and development of cooperation between research institutions and agriculture 
production sector from different European regions; 
- Increasing of research capacity through infrastructure development and young scientist attraction; 
- Reinforcement of the knowledge transfer between universities and agriculture farms: 
- Transfer knowledge stimulation, 
- Farms stimulation for innovation request, 
- Research and innovation development for competitively;   
- Increasing of sustainability’s of research in land use impact on biodiversity. 
First step in the educational development strategy is to asses the economic dimension of several impacts of 
climate change: new diseases, damage of a wildfire, aquaculture ecosystems evolution. Etc. It will also provide a 
detailed analysis of impacts in some sectors such as tourism and of major protection interventions. 
The second step is to examine the potential of micro-econometric valuation tools, including market and non-
market methodologies, to asses the economic value of biodiversity and its role in the design of an effective and 
broadly accepted biodiversity management policy. 
And the third step is to develop and test self-diagnosis charters that will enable rural people to assess the 
sustainability of their practices. 
We intend to set up a strong collaborative network in Europe and in order to bring answers to citizens in their 
ever growing effort to live in a sustainable environment. We will commit ourselves to develop a new and leading 
research that brings added value on the following key points: 
- Documentation of climate change and quantification of change in climate parameters in mountainous 
environments, 
- Evaluation and quantification of direct impacts of climate changes to physical/biological and socio-economic 
systems, 
- Description and assessment of the importance of feedback loops and linkages between physical, biological and 
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socio-economic systems, 
- Evaluation of the degree to which sustainable equilibrium is endangered in a given environment, 
- Sensitivity analysis of the possibility to preserve a given or attain a new sustainable equilibrium state by exerting a 
control on feedback loops.  
We intend to bring answers to these crucial questions by addressing the fundamental questions of  
- Characteristic scales (time and space) of processes, 
- Thresholds of triggering of reactions and catastrophic events. 
This fundamental research will be used in conjunction with end-users, stakeholders and decision makers to promote 
the production of ready-to-use interface layers. These layers will take the form of  
- Indexes and diagnosis charts for end-users, 
- Parameterised expert systems for stakeholders and experts Cost models for Policy makers and Citizens. 
2.1. Approaching  of the economic model in biodiversity evaluation to future years 
To study the implications of climate change in the future decades (2009-2012) it is necessary to approach the 
economic model reflecting the major changes that will affect the economic systems during this period of time. This 
will successively allow to study the effect of climate change using climate and economic scenarios reciprocally 
consistent.This action consists in using of some key economic variables (e.g. capital and labour stocks and 
productivity, population, land productivity etc.) according to the projections available in the existing literature: 
statistics provided by international bodies or other modelling exercises. 
2.2. The evaluation of climate change impact on physical terms 
First, direct impacts of climate change: the losses for the tourism, the loss of competitiveness of the regional 
economy, changes in human health, have to be assessed. The relevant information can be obtained by using 
mesurements methodologies, design data of experts.  
Second, we will evaluate of climate change impact on physical terms and will translate that economic model. 
2.3.  Evaluation on Social-economic impact 
Using the economic variables and conection with climate impacts, we can create inputs for model of 
interpretation (CGE model). Also, it is necessary to improve knowledge of climate changes and their impacts for 
adaptation in water management.  
3. Results 
Environmental education activities are already taking place within a wide range of sectors, for example, 
educational institutions, government departments, local authorities and non-governmental organisations. The diverse 
and extensive nature of these activities is a necessary response to specific needs and local circumstances. 
Environmental education contributes to the communication of information and to the development of 
understanding, skills, attitudes and values that influence the behaviour of individuals and communities. 
Recent research demonstrates that climate change can impact the biodiversity and the functioning of both natural 
and managed ecosystems. These results raise concerns about the capacity of impoverished ecosystems to deliver 
ecological goods and services, which are essential to human well-being. 
The strategy for educational development in environment area will be targeted to the EU objectives.  
Impacts will be measured by changes in a set of macroeconomic indicators - like for instance GDP, international 
capital flows, domestic and international trade flows of goods and services – each specified with a country and 
sectoral detail. 
This will allow for instance to understand how financial resources will relocate internationally and between 
sectors, how international trade patterns could be affected, how prices of goods and services will vary and the 
employment implications.This investigation requires a consistent integration of climate change information, 
environmental information and economic information. 
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3. Results 
The strategy will assess impacts on a more sub regional scale as such it will have to include specific problems 
pertaining to diverse socio-cultural environments. Biodiversity is responsible for the provision of a wide range of 
impacts on human well-being.  
On the other way the strategy aim is established to gain a greater understanding of the mechanisms by which 
biodiversity can be restored on land that has previously been heavily cultivated or abandoned, with a view to 
developing successful restoration projects. Also, we want to investigate how biodiversity is maintained within 
unchanged semi-natural landscapes- for this will contribute significantly to our overall understanding of the issues 
involved. 
Is an immediate need for land use indicators that can be applied to agricultural areas, such indicators should be 
applicable to other landscapes, such as forestland, urban, and industrial environments. Further, the focus of this 
effort is on direct land use impacts. In addition, we may wish to aggregate different measures of land use to achieve 
a single indicator of impacts. If we wish to have indicators of land use, we must provide useful guidance to decision-
makers on actions that should be taken. In this context, we will analyze the issues of ecosystem integrity and scale. 
Changes in regional and local climatic conditions will influence ecosystems as well as man-made settlements and 
infrastructure. The expected shifts in temperature and precipitation patterns may result in the modification of 
vegetation periods and displacement of the borderline between forests and grassland. Extreme weather events 
(storms, floods, droughts) may appear more often and the related risks and damages may become more significant. 
Areas affected by dryness have increased over the last decades in Romania. The most drought-prone areas are in the 
Southeast of the country, but almost the entire country has been affected by prolonged droughts. Together with 
floods, prolonged dry periods lead to significant economic losses in agriculture, transports, energy supply, water 
management, health and households. Forecasts based on global climate models show that an increasing occurrence 
of extreme weather events is likely. 
4. Discussion 
Climate change is caused directly or indirectly by human activity that alters the composition of the global 
atmosphere and which is observed over comparable time periods in addition to natural climate variability. 
In Romania, the impacts of climate change on agriculture, forestry, water management and human settlements are 
a growing concern. 
The ecological analysis of each system will integrate data on landscape history, the history of the plant species 
pool, historical and modern vegetation maps, abiotic condition including hydrology and soil chemistry, relevant 
biological characters of the species, long-term management experiments including agricultural practices, long-term 
restoration experiments and finally succession data. 
Socio-economic data can also be applied to create various scenarios which, when integrated with ecological data, 
result in different degrees of plant diversity and composition.  
Many conservation biologists believe that the best way to protect biodiversity is by using an integrated approach 
called bioregional management. A bioregion is a land area or life territory with distinctive soils, land forms, 
watersheds, microclimates, native plants and animals and other biological and physical characteristics 
The input on current strategies in EU policy will allow predicting how distinct scenarios are valid for a long-term 
on this scale.  
If some strategies for educational development will be improved in Romania, the results have to be: 
- Knowledge of the relation and interaction between land use impact, climate change and biodiversity; 
- Knowledge about the interaction between biodiversity and quality of life; 
- Economic valuation of biodiversity benefits on regional development. 
5. Conclusions 
In order to limit the economic and social costs of climate change in Romania, the knowledge on impacts of climate 
change, vulnerability and adaptation will be increased The specific objective therefore is to incorporate climate 
change issues in education and research, and to increase the level of awareness and public participation of 
stakeholders in Romania on climate change issues. 
The strategy for development of education in environment and climate change impact on biodiversity requires our 
attention for two reasons:  
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First, it provides a wide range of direct and indirect benefits to mankind, which occurs on both local and global 
scales. 
Second, many human activities contribute to unprecedented rates of biodiversity loss, which threaten the stability 
and continuity of ecosystems as well as their provision of goods and services to mankind. 
The promotion of sustainable development should be a major objective of the environmental policy that will 
require enhanced political support. 
National strategy for Romania's medium-term economic development" will be achieved by means of the building 
of the legal and institutional framework to facilitate and encourage the dialogue between authorities and the civil 
society concerning the strategy, policies, programmes and decisions related to environment, the effects of climate 
change in different sectors and the social-economic development of the country. 
The National Strategy on Climate Change of Romania (NSCC) outlines Romania’s policies in meeting the 
international obligations under the United Nations Framework Convention on Climate Change (UNFCCC) and the 
Kyoto Protocol as well as Romania’s national priorities in climate change. 
Regarding the education an action plan for education, training and public awareness on climate change issues will 
be developed. This will include the elaboration of specific training programmes and preparation of curricula on 
climate change for schools and universities, as well as elaboration of training and information materials. 
Romania will benefit from all of the above actions to increase the capacity and knowledge of stakeholder groups 
within the field of climate change: An improved scientific basis for climate change policy and increased co-
operation between the scientific community and policy makers will increase the efficiency and 
effectiveness of those policies. 
Increased public awareness, education and public participation in decision making will facilitate the implementation 
of those measures that require the active support of stakeholders in society. 
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